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The title compound, C 17 H 16 N 2 0 6 , is a decomposition product 
of the hypertension drug nifedipine [systematic name: 
dimethyl 2,6-dimethyl-4-(2-nitrophenyl)-l,4-dihydropyridine- 
3,5-dicarboxylate]. The dihedral angle between the nitro- 
sophenyl ring and the pyridine ring is 67.1 (5)°. 

Related literature 

For the calcium antagonistic activity of compounds of the 1,4- 
dihydropyridine class, which inhibit the influx of Ca 2+ ions 
through plasma membrane channels, see: Nunez-Vergara et at 
(1994) and for their current use in the treatment of a variety of 
cardiovascular disorders such as angina and hypertension, see: 
Triggle et at (1989); Hurwitz et at (1991). For general back- 
ground to derivatives of the dihydropyridine calcium channel 
blockers nifedipine [3,5-dimethyl 2,6-dimethyl-4-(2-nitro- 
phenyl)-l,4-dihydropyridine-3,5-dicarboxylate] and nisold- 
pine [isobutyl methyl 2,6-dimethyl-4-(2-nitrophenyl)-l,4- 
dihydropyridine-3,5-dicarboxylate], see: Chen et at (2010); 
Rowan & Holt (1996, 1997a,h); Schultheiss et at (2010). For 
standard bond lengths, see: Allen et at (1987). 
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Experimental 

Crystal data 

C 17 H 16 N 2 0 6 
M, = 344.32 
Triclinic, PI 
a = 7.578 (4) A 
b = 8.141 (4) A 
c = 14.235 (9) A 
a = 103.32 (2)° 
P = 93.75 (5)° 



Data collection 

Rigaku Saturn724 CCD 
diffractometer 

Absorption correction: multi-scan 
(CrystalClean Rigaku, 2005) 
7mi„ = 0.979, r maI = 0.987 

Refinement 

R[F 2 > 2a(F 2 )] = 0.038 

wR(F 2 ) = 0.097 

S = 1.03 

3843 reflections 



y = 105.39 (3)° 
V = 816.4 (8) A 3 
Z = 2 

Mo Ka radiation 
li = 0.11 mm -1 
T = 298 K 

0.20 x 0.18 x 0.12 mm 



8658 measured reflections 
3843 independent reflections 
2247 reflections with / > 2a(I) 
Rn,, = 0.047 



230 parameters 

H-atom parameters constrained 
Ap max = 0.21 e A~ 3 
Ap mi „ = -0.29 e A~ 3 



Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: CrystalStructure (Rigaku, 2005). 

This study was supported by the Tianjin Natural Science 
Foundation (10JCZDJC23900). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: QM2031). 
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Comment 

Compounds of the 1,4-dihydropyridine class exhibit calcium antagonistic activity, as they inhibit the influx of Ca ions 
through plasma membrane channels (Nunez- Vergara, Sunkel & Squella, 1994). Compounds of this class are currently be- 
ing used in the treatment of a variety of cardiovascular disorders, such as angina and hypertension (Triggle et ah, 1989; 
Hurwitz et ah, 1991). Nifedipine [dimethyl 2,6-dimethyl-4-(2-nitrophenyl)-l,4-dihydropyridine-3,5-dicarboxylate], is the 
best known member of this class. The molecular structure of (I) is shown in Fig. 1. The bond lengths and angles are within 
normal ranges (Allen et ah, 1987). The dihedral angle between the nitrosophenyl ring and the pyridine ring is 67.1°. 



The title compound was prepared by adding following steps. 1: Add 1 g nifedipine and 10 g (NFL^SiOs to the 100 ml 
acetone solution(50%). 2: Stir for 12 h at 30 °C.3:Regulate the solution to pFT=8 with Na2C03. The resulting solution was 
extracted with methylene chloride. The organic layer was dried over MgS04 and evaporated under reduced pressure. Fol- 
lowing washing the extract with water, crystals of suitable size for single-crystal analysis were recrystallized from methanol. 

Refinement 

H atoms were positioned geometrically, with C — H = 0.93 and 0.96 A ° for aromatic and methyl H atoms, respectively, and 
constrained to ride on their parent atoms, with U[ S0 (H) = xUeq(C), where x = 1 .2 for aromatic andx =1.5 for methyl H atoms. 



Experimental 



Figures 




V/* 



Fig. 1. [3,5-dimethyl 2,6-dimethyl-4-(2-nitrophenyl)pyridine-3,5-dicarboxylate] 




Dimethyl 2,6-dimethyl-4-(2-nitrophenyl)pyridine-3,5-dicarboxylate 



Crystal data 



Ci 7 H 16 N 2 0 6 
M r = 344.32 



F{0Q0) = 360 



Z=2 
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Triclinic, FY 
a = 7.578 (4) A 
6 = 8.141 (4) A 
c= 14.235 (9) A 
a= 103.32 (2)° 
(3 = 93.75 (5)° 
y = 105.39 (3)° 
V= 816.4 (8) A 3 

Data collection 

Rigaku Satum724 CCD 
diffractometer 

Radiation source: rotating anode 
multilayer 

Detector resolution: 14.22 pixels mm' 
co and cp scans 

Absorption correction: multi-scan 
{CrystalClear; Rigaku, 2005) 

r min = 0.979, r max = 0.987 

8658 measured reflections 



D x = 1.401 Mgm J 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 2919 reflections 
0= 1.5-28.0° 

|i = 0.11 mnT 1 
J=298K 
Prism, yellow 
0.20x0.18x0.12 mm 



3843 independent reflections 

2247 reflections with / > 2a(7) 
ic int = 0.047 

Qmax ~~ 27.9 , 6 m j n — 1.5 

h = -9^9 
Jt = -10— »10 
? = -18-»17 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.038 
wR{F 2 ) = 0.097 
S= 1.03 

3843 reflections 
230 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (Fo 2 ) + (0.028P) 2 ] 
where P = (F D 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap max = 0.21 eA~ 3 
Ap m i„ = -0.29eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al ic-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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( •-) pi uir 
CZ^ — C 1 — rl 1 C 


1 AA ^ 

iuy.j 


I I | A pi TT 1 p 

rll A — CI — rllC 


1 no ^ 
iuy.j 


TT1D pi uir 
rl 1 r> — C 1 — rl 1 C 


1 no ^ 

iuy.j 


Ml pi PQ 

JN 1 — Cz — C3 


IOI /ZA / 1 c\ 

izi .oy (i j) 


Ml po pi 

JN 1 — Cz — C 1 


11/1 ni /1 o\ 
114. yi (13) 


pi r pi 
C3 — Cz — C 1 


1 11 10 ( 1 A\ 

lZ3.3y (14) 


P/l pQ pi 

C4 — Co — Cz 


1 1 O "70 PI y| \ 

1 lo. 11 (14) 


P/1 PQ PQ 

C4 — C3 — Co 


IOI /|f /10\ 

1z1.4j (13) 


PO PQ PO 

Cz — C3 — Co 


1 1 A 01 /'I A \ 

liy.o3 (14) 


PC P/1 pQ 

CD — C4 — C3 


1 1 Q CI /1 1\ 

1 lo.ol (13) 


PC p A p| A 

CD — C4 — C 1 U 


110 A/1 pi y| \ 

llo.y4 (14) 


P Q p /I P 1 A 

C3 — C4 — C 1 U 


IOO OA <'10\ 

Izz.zU (13) 


P/l PC P/T 

C4 — CD — Co 


11A 1 £ t"\ A \ 

liy.3o (14) 


P/l pc p| £ 

C4 — CD — C 1 0 


i m o a /i o\ 
liy.o4 (13) 


p/ pc pu 

Co — C j — C 1 o 


1 OA OA ( 1 A \ 

IzU.oU (14) 


Ml P PC 

JN 1 — Co — Cj 


101 1 A /1 A\ 

1Z1.3U (14) 


Ml P/C p-7 

JN 1 — Co — C / 


1 1 /- Af\ fl Q\ 

llo.4U (13) 


PC P /" p-7 

Cj — Co — C / 


100 on si a\ 
III. 50 (14) 


p/ p-7 1 1-7 a 

Co — C / — rl / A 


1 A A C 

iuy.j 


p/ p-7 1 1 -7 o 

Co — C / — rl /B 


1 AA Z 

iuy.j 


1 1 / t\ — v / — 1 1 / r> 




C6 — C7 — H7C 


109.5 


H7A — C7 — H7C 


109.5 


H7B — C7 — H7C 


109.5 


Ol — C8 — 02 


123.61 (15) 


Ol — C8 — C3 


124.63 (14) 


P£ "\T1 PT PT 

Co — JN 1 — C2 — C3 


A C ZO\ 

-U.o (Z) 


p/; \ti pt pi 
Co — JN 1 — Cz — C 1 


1 *7A *7C / 1 0\ 

—i /y. / J (12) 


\n pt pt t~*A 
JN 1 — Cz — C3 — C4 


1 1 /o\ 

1.1 (2) 


P1 PT PT P A 

C 1 — Cz — C3 — C4 


i"7n o c /1 T"\ 
-1 /9.85 (13) 


Nl— C2— C3— C8 


-179.70 (13) 


CI— C2— C3— C8 


-0.7 (2) 


C2— C3— C4— C5 


-1.2(2) 


C8— C3— C4— C5 


179.60 (13) 


C2— C3— C4— CIO 


-178.56 (13) 



C14 — H14 


0.9500 


C17 — H17A 


0.9800 


C17 — H17B 


0.9800 


C17 — H17C 


0.9800 


p.t po pt 
Oz — Co — C3 


111 HA /1/1\ 

1 1 1. /4 (14) 


P.T pn urn a 
Oz — C9 — H9A 


1 PiPi c 

1U9.5 


p.t pn t kid 
(J2 — C9 — H9B 


1 pro c 
1U9.5 


Tun A Pn U(1D 

H9A — C9 — H9r5 


1 PiPi c 

1U9.5 


p.t pn imp 
02 — C9 — H9C 


1 PiPi c 

1U9.5 


T_rn a pn rr(i/' 
H9A — C9 — H9C 


1 PiPi c 

1U9.5 


H9B — C9 — H9C 


1 nn c 
1U9.5 


C15 — C1U — Cll 


i i / o/; /i t\ 
110.60 (li) 


PK pin pyi 

C 1 5 — C 1 U — C4 


1TC 1 H /1 A\ 

125.1/(14) 


n i pin pyi 
Cll — C1U — C4 


I 1 H C\A /ITT 

II / .y4 (li) 


Clz — Cll — C1U 


1T1 to /in 

121.26 (15) 


Clz — Cll — rll 1 


1 1 Q A 

ny.4 


pin n i ui 1 
C1U — Cll — nil 


1 1 n A 
119.4 


pi 1 PIT PIT 

Cll — Clz — CI 3 


1 TP TT f 1 C\ 

12U.22 (15) 


P11 PIT TT 1 T 

Cll — Clz — Hlz 


imn 
119.9 


P1T P1T ijn 

C13 — Clz — Hlz 


1 1 n n 
119.9 


P1/1 P1T P1T 

C14 — C13 — Clz 


i in ni a\ 
119.93 (14) 


pii P1T TJ1T 

C 14 — C 1 3 — ti 1 i 


1 Tn n 
12U.U 


PIT PIT TT 1 T 

Clz — C13 — rll j 


1 TPl Pi 

12U.U 


P1T P1/1 P1C 

C13 — C14 — C15 


1 1 o nn ^1 c\ 
116. 9U (15) 


P1T P1/1 TJ1/1 

C13 — C14 — H14 


1 TP C 

12U.5 


P1C P1/1 TJ1/1 

C15 — C14 — H14 


1 TP C 

12U.5 


P 1 A PK P 1 Pi 

C14 CI J — C1U 


1 TT CP / 1 C~\ 

122. 6(J (1 J) 


Pli pi c "\TT 

C14 — C15 — JNz 


i i / c/: /1/1\ 
110.50 (14) 


P 1 A PIC "\TT 

C1U — C15 — JN2 


1 TP £. 1 / 1 T\ 

12U.01 (li) 


P.C PU P./T 

U5 — ClO — Oo 


1 TT P/1 /1C\ 

123.94 (15) 


pc pu pc 
05 — ClO — C5 


itc cn/ic\ 
125.59 (15) 


p./: pu pc 
Uo — ClO — C5 


i in /ic /1T\ 
11U.45 (li) 


06— CI 7— H17A 


109.5 


06— CI 7— H17B 


109.5 


H17A — C17 — H17B 


109.5 


06 — CI 7 — H17C 


109.5 


H17A — C17 — H17C 


109.5 


H17B — C17 — H17C 


109.5 


PC P/1 P 1 Pi PIC 

C5 — C4 — C 1 U — C 1 5 


1 1 c to 1 1 n\ 
115.26 (1 /) 


PT P/1 PI/1 P1C 

C3 — C4 — C 1 U — C 1 5 


/;"7 A PT\ 

-0 /.4 (2) 


pc p/i pin pii 
C5 — C4 — C 1 U — C 1 1 


-00.60 (16) 


pt P/l pin P11 

C3 — C4 — C 1 0 — C 1 1 


11P /1C i A T^ 

11U.45 (1 /) 


C15— CIO— Cll— C12 


0.4 (2) 


C4— CIO— Cll— C12 


-177.67 (14 


CIO— Cll— C12— C13 


0.4 (2) 


Cll— C12— C13— C14 


-0.7 (2) 


C12— C13— C14— C15 


0.2 (2) 
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PC pi r^A pin 
Co — C.J — C4 — C 1 U 


2.3 (2) 


pii pii pic pin 
CI J — C14 — C15 — C1U 


U.D (Z) 


pi a pc P£ 
C3 — C4 — C5 — Co 


a n 

0.9 (2) 


pii pii pic \n 
C13 — C14 — C15 — JNZ 


1 11 AH ( 1 1\ 

— [ 1 1 AI (13) 


pin p a pc p/: 
C 1 U — C4 — CD — CO 


1*70 n /"1 1\ 
1 /s.33 (13) 


P11 pin pic pi i 
Cll — C1U — CI 5 — C14 


-0.9 (2) 


pi p/i p; pi /: 

C i — C4 CD — C 1 0 


1 "7Q QQ (\ 1\ 

— 1 /o.oo (13) 


c^a n/i pk r^\A 
C4 C 1 U — C 1 J — C 1 4 


1 Ib.yy (14) 


pin a pc p i /C 
C 1 U — C4 — C5 — C 1 0 


-1.5 (2) 


pii pin pic xn 
Cll — C1U — CI 5 — JNz 


1 / /.1Z (13) 


"\T1 P£ PC 

CZ — JN 1 — CO — CD 


0.3 (2) 


p/i pin pic "\n 
C4 C 1 U — C 1 J — JN z 


-5.0 (2) 


pi \T 1 p/r p-7 

CZ — JN 1 — CO — C / 


1 "7Q £^ /'I 1\ 

— i /y.oj (13) 


(J5 — JNz — CI J — C14 


1 jZ.3o (14) 


p/1 pc p/r XT i 

C4 — CD — CO — JN 1 


—U.J (Z) 


C*4 — JNZ — CI J — C14 


— Z /.U (Z ) 


pu pc p/: mi 
CI 6 — C5 — Co — JN 1 


1 /y.3 J (13) 


p.i \n p 1 c p 1 n 
— JNz — CI 5 — C1U 


—ZD. / (Z) 


p^i pc p/; p"7 
C4 — CD — Co — C / 


i /v.du (13) 


p.^1 \n p 1 c pin 
U4 — JNZ — CI 5 — C1U 


1 c/i on / i c\ 
IM.oy (ID) 


P1 £ PC p/: P"7 

Clo — C5 — Co — C/ 


-0.7 (2) 


p 1 "7 p./; pu pc 
C 1 / — Uo — C 1 0 — U5 


1.9 (2) 


pn /"XT Pt> P1 

C9 — (J2 — Co — (J 1 


-3.1 (2) 


P 1 "7 P/I P 1 /L PC 

C 1 / — Uo — C 1 o — C5 


1 T/C CA / 1 1 \ 

—176.59 (11) 


C9— 02— C8— C3 


175.45 (12) 


C4— C5— CI 6— 05 


-70.6 (2) 


C4— C3— C8— Ol 


131.12(17) 


C6— C5— CI 6— 05 


109.63 (18) 


C2— C3— C8— Ol 


-48.0 (2) 


C4— C5— CI 6— 06 


107.95 (15) 


C4— C3— C8— 02 


-47.44 (18) 


C6— C5— CI 6— 06 


-71.86(17) 


C2— C3— C8— 02 


133.40 (14) 
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